Abstract
Introduction
Mining projects have the potential to create social impacts across all project phases, from exploration and planning through to final decommissioning, with the impacts experienced typically the greatest in the initial project development and closure phases as communities adapt to change. This is the case whether the project is a greenfields development or simply an extension to existing mining operations.
As 'good neighbours', companies have a responsibility to exit communities in a manner that leaves a sustainable legacy which has the opportunity to benefit future generations. However, despite the importance of the closure process, in practice it is not unusual to see planning for mine closure left to the eleventh hour, commencing only immediately prior to an operation's decommissioning phase.
When to plan for closure
Mine closure planning involves all aspects of the planning required to transition a mine to its completion state so that ownership can be transferred to another land user (DITR, 2006) . Conceptual closure planning should begin at the start of a mine's development process at the conceptual or pre-feasibility phases. This is because the project team should be considering potential final land use scenarios during the design phase as small changes in the design phase can have a major implication for closure options (ICMM, 2008) . The closure planning process should consider a range of potential final land uses and alternatives, and therefore should be as consultative a process as practicable with the involvement of future landowners and affected/impacted communities ( Figure 1 ).
Figure 1 Closure planning in the project operational cycle (Source: ICMM, 2008)
The need for early consideration of mine closure is increasingly reflected in industry guidance notes and internal company policies and guidelines. Some examples are provided in Table 1 .
However, in the authors' experience, planning for closure, from a social perspective, appears to be one of the last considerations in the project cycle; with many companies afraid that engagement in relation to closure planning will raise stakeholder expectations about final land use options that may not be feasible. Consequently, when closure planning does occur there is often limited time available to assess various options that may be more in line with community needs and aspirations. The limited assessment time also means companies are often unable to demonstrate and predict the range of social and economic impacts (across various stakeholders) associated with the closure of their operation, and hence are less able to work effectively with communities to mitigate the higher risk impacts. Closure should begin at the earliest opportunity. The earlier that risks and unknowns associated with closure are identified, the greater the potential for meeting specific closure objectives. Closure plans should evolve over time as more information becomes available.
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Applying the SIA framework to mine closure planning
As is the case with environmental impact assessment, a process with which most mining companies are fully familiar, the SIA framework has a number of key phases. The consultant applies a six phase approach to SIA that is in line with the International Principles for Social Impact Assessment (Vanclay, 2003) These phases are relevant to all stages of a project's development and operation and are particularly relevant when planning for closure. The following sections of this paper discuss the SIA program phases and the application of this framework to mine closure planning.
Profiling -understanding the closure context
An understanding of the baseline social and economic context in which a project will operate is central to the development of a robust SIA. There is also increasing recognition of the relationship between the socioeconomic and environmental context of a project area with the IFC's recent inclusion of the theme of 'ecosystem services' in revisions to its performance standards. This theme identifies the benefits that people obtain specifically from ecosystems, for example, food, timber and protection from natural hazards.
A social profile is a comprehensive summary of the key characteristics of the people who live in or near the project area, and ultimately assists in orienting companies to the social aspects that may be relevant to project development, operation and closure.
Figure 2 Social impact assessment framework
The profiling phase is used to consider the changes that have occurred in the community over time and to set a baseline from which impacts may be predicted. In the context of closure planning, the development of a socio-economic profile at the beginning of a project allows the project proponent to develop a sound understanding of the nature of the community in which it will operate. During operations, an updated profile helps a company to better understand how its presence has influenced the local and regional social and economic environment, through its linkages and associations. The collation and analysis of such information at the start of a project and then on occasions during operations (for example, after a new census is released) is essential in defining the extent of impact that may be associated with the eventual closure of a mining operation. Prior to closure, an updated profile assists with impact prediction and mitigation planning.
A profile is developed through a review and analysis of information sources including:
 Social indicator data, including Australian Bureau of Statistics (ABS) census information.
 Reports and studies relevant to the assessment area, e.g. local government land use and strategic plans.
 Local media to identify salient stakeholder/community issues, challenges, needs and priorities.
In order to comprehensively assess a community's capacity (or resilience) to adapt to changes brought about by a project/operation and its eventual closure, Coakes Consulting has developed a composite index that assesses the vulnerability or sensitivity of a community's key assets -natural, economic, physical, human and social assets.
Case study 1: community sensitivity analysis
As outlined in Coakes and Sadler (2011) considerable research has been undertaken to consider what makes a community strong and resilient to change. The potential of a system to adjust to and manage change effectively is usually referred to as its resilience and/or adaptive capacity; a higher resilience results in a lower risk of a community not coping with change.
In many areas where mining takes place, the mining industry is a key source of economic support for surrounding communities and contributes significantly to regional economic development (DITR, 2006) . The socio-economic changes that occur when a mine closes, therefore, can be significant for local populations based on the associations and partnerships the operation has built up over time, such as local employment, social investment, etc.
A social profile developed for a closure planning process should identify key community assets which are imperative to ensuring community resilience over time, and should also address how community capacity can be enhanced to further develop capital assets to facilitate more effective management of threat or risk.
According to a number of sustainable society theorists (e.g. Beckley et al., 2002; DFID, 1999; Ellis, 2000; Hart, 1999) there are five key capital areas that should be assessed to define levels of community resilience. These include human, social, economic, built/physical and natural capitals, as illustrated in Figure 3 .
Figure 3 Community capitals framework© (Source: Coakes and Sadler, 2011)
Note: In the context of SIA practice, the Community Capitals framework has been developed to assess community sensitivity/vulnerability to change.
Some examples of aspects that may comprise these capitals are also summarised in Figure 4 .
Identification of indicators that relate to each of these capital areas, at the profiling stage of closure planning, will help to assess community dependency on the operation, as well as provide a reading of the overall wellbeing and socio-economic status of the locality. An operation may then choose to focus its social investment strategy on building capacity in more vulnerable capital areas to assist communities to prepare for changes associated with closure. 
Scoping the issues associated with closure
The scoping phase of a SIA provides the opportunity to gauge stakeholder issues and concerns in relation to proposed closure of an operation by identifying:
 Stakeholder issues in relation to closure.
 Possible strategies and solutions for addressing the issues raised that take into account community needs and aspirations.
 Potential post-closure land use options for further assessment and consideration.
Consultation mechanisms that can be employed during this scoping phase might include standard tools such as semi-structured interviews; stakeholder briefings and presentations; community and service provider surveys; and workshops and information sessions. In designing an appropriate consultation process for closure, it is important to recognise that creative solutions come from creative process. Examples of some more creative mechanisms to involve the community in closure planning may include:
 Design games and charrettes: a highly visual way of allowing people to explore physical design and post closure land use options.
 Community visioning and dialogues: to formulate a collective vision for the community -a roadmap for future community development.
 Community planning forums: forums to afford community members to generate ideas through interactive displays, group debate and smaller workshop groups.
It is important that traditionally hard to reach groups such as disadvantaged or marginalised minority groups are also not excluded from the closure planning consultation process. Engagement techniques need to be matched to the particular groups being consulted and may be more formal or informal, structured and unstructured in nature, depending upon the individuals and groups to be consulted. SIA has always considered the impacts of change on 'at-risk' groups and consequently, such groups would be sought out as part of appropriate planning for a closure engagement program. Stakeholders who are typically involved in this scoping phase will be drawn from the groups outlined in Figure 5 . It should be noted that closure, like project development, will bring positive impacts for some stakeholders and more negative impacts for others. Should negative impacts be predicted, it is the role of the SIA to identify how such impacts should be effectively managed. 
Case study 2: Photovoice
Photovoice is an innovative method of needs/values assessment and community visioning that has been used in a range of settings to provide community members/key stakeholders with an opportunity to 'paint a picture' of community life in their own terms (Refer to example presented in Figure 6 ). Using the medium of photography, Photovoice allows community members to document their lived reality, concerns, hopes, and aspirations for the future. The photographs generated in the process present an opportunity to record a baseline of community perception, experience, and function and examine changes in community attitudes over time.
The technique is particularly effective when applied with certain groups such as children, youth, Aboriginal communities, and migrants, may result in a range of 'centrepiece' community outcomes such as a photographic display, a school book or calendar, school sculpture, mosaic, art piece et cetera. Questions to be used for a Photovoice project for mine closure should be framed to capture the values and aspirations of community members in the present as well as into the future (post-closure).
Mine developers can then use this information to assist in deciding what future investments would be of most benefit to community members and therefore potential final land use options to be considered. Community Needs Assessment (CNA) is a way of gathering information about a community's assets, requirements, challenges, and desires. The process aims to determine the 'gaps' between the existing and desired conditions, and then use this information to guide investments to improve the socio-economic environment. The information used for a CNA is typically gathered through stakeholder consultation and review of appropriate data sources, such as population statistics and infrastructure audits. It uses the data to evaluate expressed, felt and normative needs.
A CNA has recently been completed by the consultant to support the planned closure of diamond mine in northern Western Australia. The CNA was used to identify the social needs of the local communities in terms of infrastructure, services, and conditions, and to identify stakeholder perceptions of the social impacts and opportunities of closure and how such impacts could be best managed/mitigated. The assessment employed a range of data collection techniques, such as profiling the existing social environment, stakeholder interviews, and community workshops to understand community needs and aspirations. The CNA report then recommended a range of corporate social investment opportunities to assist in addressing community needs and facilitating change associated with closure from a community perspective.
Assessing the impacts
The assessment phase assesses both positive and negative of different closure options, and integrates social aspects of mine closure with other assessment inputs, such as environmental, economic, etc.
Questions addressed during this phase include:
 Are the potential impacts factual, that is are they likely to occur?
 Are the project impacts likely to be experienced by all persons or will the impacts be specific to certain individuals, stakeholders or special interest groups?
 What importance or weight is to be attached to the impact(s)?
 Which issues/impacts can be addressed in the closure planning design?
Within a mine closure context, such an assessment may also include consideration of the following aspects:
 The potential effect of closure on communities of interest and relevant stakeholders.
 The likely interaction between stakeholders and potential final landform options.
 Existing interaction between the mine and the local community, including employee.
 Identification of the potential primary socio-economic costs and benefits of mine closure.
When assessing potential impacts of mine closure, local residents will often express concern regarding changing demographics and loss of community participation and membership. Consequently, early involvement of stakeholders and assessment of potential land use options post closure could provide greater certainty to community members that when the mine ceases to exist, 'all will not be lost'.
Case study 4: town resource cluster analysis
In order to comprehensively identify the potential socio-economic impacts of a client's proposed closure of a colliery, the consultant undertook a confidential survey of all employees and contractors employed at the colliery that was structured to collect information including education and employment history; residential patterns and household structure; expenditure patterns; use of local services and contributions to the local community; intentions post-closure with respect to location of residence; preferences for employment assistance and support services; views on future site uses post closure; and perceived impacts on the community resulting from closure of the colliery.
The completion of this survey achieved a number of objectives:
1. Development of a comprehensive profile of the existing operation and employees in the region (Phase 1).
Identification of stakeholder issues, including those of employees (Phase 2).
3. Generation of creative ideas about final land use.
4. A socio-economic assessment of residential and expenditure patterns.
The consultant then applied Town Resource Cluster (TRC) analysis to establish a relationship between the mining project and specific communities (TRCs). TRC Analysis is a technique (Fenton et al., 2003) used to identify the direct and indirect associations and linkages between the use of a resource and people that may be impacted by change associated with that resource. Initially applied within a forest planning context, the methodology has been further implemented in other resource sectors where management of change has been a concern, e.g. mine development and closure, fisheries management. The primary objective of TRC analysis in the current context was to identify towns with a direct or indirect dependency on the mine and then allow for further spatial analysis to focus on the specific communities that were likely be affected by its closure rather than those simply in proximity to the mine. Such a relationship allows for an understanding of the potential socio-economic impacts likely to be experienced by communities and townships as a result of changes in a mining operation's lifecycle.
The TRC analysis focused on social and economic contributions made by mine employees, contractors and suppliers, based on surveys of these particular stakeholder groups. The results of the survey enabled a better understanding of social impacts such as: the common characteristics of employees, contractors and suppliers; the locations of residence of employees and contractors; participation in community groups; and utilisation of health and education services. Economic contributions were also examined and focussed on supplier expenditure and employee household expenditure. By combining these extrapolated contributions, an understanding can be reached of the social and economic contributions the operation makes to the surrounding communities and the likely impacts of closure (refer to the example presented in Figure 7 ) (Coakes, 2009a (Coakes, , 2009b .
Figure 7 Example of TRC analysis output: employee household expenditure and involvement in community activities

Case study 5: mapping community values
Values mapping is an example of another tool used by the consultant as part of the SIA process that assists companies to in obtaining a better understanding of associations, dependencies and uses of an area/locality from differing stakeholder perspectives. In the context of mine closure planning, an improved understanding of what is important to a community is useful in identifying community needs and aspirations with respect to post closure land uses; and ensuring social and economic sustainability post the exit/closure of particular industry activities. An example of a thematic values map for a Port Infrastructure Project in NSW is provided in Figure 8 . Areas of darker colour indicate those areas most valued by community stakeholders for commercial, recreational, educational, environmental and social reasons.
Figure 8 Example of thematic map of valued areas
Case study 6: participatory multi-criteria analysis
The use of tools such as multi-criteria analysis can assist in decision making and selection of potential closure options that may be more acceptable for consideration in closure planning.
This tool can be used to enable the interactive and consultative assessment of potential closure options. The technique can enable a comparison of closure options across a range of identified criteria (social, economic and environmental) with a workshop process providing an opportunity to assess each option according to the criteria developed; and to weight each option according to different stakeholder preferences. The tool provides the flexibility to adjust weightings and test trade-off scenarios in an interactive forum, and therefore can be used with different stakeholder groups to rank closure options. The outcome is a priority ranking of closure options for further company consideration.
Managing predicted impacts
All projects in Australia are required to implement strategies to mitigate negative impacts and enhance the positive benefits associated with a project's development, operation and eventual closure. In the context of mine closure, the strategy development process can greatly assist in developing alternate futures for a locality or area post-mining, particularly through strategic social investment that facilitates the preferred end land-use option. It can also provide an opportunity for stakeholders to become involved in developing solutions for closure issues, and participate in the management of the change process as different stages of closure occur.
Examples of strategies that can be used to mitigate potential impacts associated with project closure and their correlation to standard management measures during a project's operation are illustrated in Table 2 .
Case study 7: development of a community development fund
The consultant has worked closely with an international mining company in the development of a Community Fund to support the company's longer term plan for community involvement and investment in the local and regional area and to contribute to the local community's sustainability post mining. Targeted consultation was undertaken to identify community needs and aspirations in the project area so that the Fund recognised and built on existing social structures and plans, and also focused on funding capacitybuilding projects that provided significant and ongoing benefits, beyond the life of the project.
A fund structure was developed that included two main project areas -a partnership project stream and a community donations program. A governance structure for ongoing management of the fund internally out of operating expenditure was also developed. Appropriate measures were also identified to monitor the program over time in order to evaluate the success of Fund activities at the end of the life of the project. Provides a direction for the establishment of community development funds or social investment programs and initiatives to assist local communities in the transition to a post-mine scenario. Requires attention to exit strategies for funding.
Monitoring and evaluation
A monitoring program needs to be developed to evaluate the change process and to facilitate and inform both company and community learning for the future. This phase involves the incorporation of assessment outcomes into the mine closure plan, and development of a set of social indicators that can be used to monitor salient social impacts throughout the closure process. This phase usually also involves companies adjusting other 'social monitoring' tools they have in place, such as stakeholder perception surveys, reporting on trends in community complaints, and community consultative committees.
As with any impact monitoring program, regardless of the stage of the project, the monitoring should be sensitive to changes in:
 state, regional and local government strategies If proper SIA monitoring has been undertaken during mine operations, such aspects will naturally have been captured through this regime and will therefore continue through the closure phase. Effective social impact monitoring over the life of a mining project is an area requiring further development. The lack of specialist social science skill sets within industry is seen to harbour this development, creating a greater reliance on external consultant assistance and a lack of 'buy-in' by companies to the development of robust indicator monitoring frameworks.
Conclusion
The framework for defining effective end land uses and facilitating the development of sustainable communities' post-mine closure already exists with the SIA methodology. The framework allows for both a comprehensive social assessment and consultative approach to mine closure planning and impact management from early project development stages through to closure. However, full integration of social aspects in closure planning is still in its infancy given that such aspects are still not fully integrated in other aspects of mine lifecycle planning.
The ongoing challenge is to increase the capacity of companies to understand community values, needs and aspirations; to be more proficient in the use and analysis of 'social data'; and to integrate social assessment practice more centrally within business and operational practice.
This paper has provided a number of examples of how SIA and the social data it produces can be used at various project stages to support mine closure planning that contributes towards sustainable social development for project-affected communities.
It has demonstrated how the use of SIA practice and effective stakeholder engagement can help mining companies to leave a positive legacy after mine completion for the benefit of all parties -business and community.
